Summary &horbar; Ovaries of adult Japanese quails were exposed in vivo to the acid bisazo dye trypan blue (TB) which binds to plasma albumin, the plasma precursor of the yolk protein a-livetin. By a combination of fluorescence microscopy and electron microscopy a-livetin could be localized in the subdroplets of intermediary and yellow yolk spheres. Trypan blue alters vitellogenesis in the nondisc region of follicles in rapid growth in a reversible and dose-dependent way. Less yolk is produced over 24 h and its morphology is different when compared to controls. This yolk is similar to yolk of the germinal disc region where vitellogenesis is known to be inhibited physiologically. Several ultrastructural features of the germinal disc region are also found in the non-disc region of TBexposed follicles. Our results suggest that the morphology of yellow yolk is linked to the rate of deposition. We propose that the inhibitory action of TB on vitellogenesis can be explained by a defective receptor-ligand dissociation in endosomes. 
INTRODUCTION
In studies on vitellogenesis there is a substantial gap between the detailed biochemical analysis of yolk components and the rarity of morphological information on the ultrastructural localization of different yolk components. Our knowledge about localization of yolk components is limited to phosphoproteins: phosvitin and lipovitellin (Bellairs et al, 1972) ; the very low density lipoproteins (Perry et al, 1978a (Perry et al, , 1978b (Perry et al, , 1979 (Perry et al, , 1985 ; and the triglycerides (Callebaut et al, 1991 The subcellular localization of a-livetin, one of the water-soluble yolk proteins, remains to be understood (Guraya, 1989) . Several authors demonstrated that plasma albumin is the precursor of the yolk-protein a-livetin (Williams, 1962; Mclndoe and Culbert, 1979) . Rawson (1943) was the first to indicate that the acid bisazo dye trypan blue (TB) is strongly bound to plasma albumin after injection. This property of TB was used in our experiments to study the subcellular localization of a-livetin in yolk. TB has been used repeatedly in the past to study exogenous vitellogenesis of invertebrates (Ramamurty, 1964; Telfer and Anderson, 1968 ; Anderson and Telfer, 1970; Engels, 1973; Wajc et al, 1977; Telfer et al, 1982) and vertebrates (Korfsmeier, 1966) . More recently the technique was used to study ooplasmic segregation in vertebrates (Callebaut, 1983 (Callebaut, , 1984 (Callebaut, , 1985 (Callebaut, , 1987 Callebaut et al, 1981; Callebaut and Vakaet, 1981; Callebaut and Sijens, 1985; Callen, 1986; Danilchik and Denegre, 1991 (Callebaut, 1983 (Callebaut, 1974) . A dose of 0.3 ml does not significantly reduce the total yolk production over 24 h (fig 4a,b) . A distinct inverse relation was present between the tracer dose injected, the diameter of the labelled yolk spheres and the number of discrete fluorescent masses per yolk sphere (fig 4b,c,d ).
Semi-thin sections and electron microscopy As TB seems to modify only the vitellogenesis of postlampbrush follicles in yellowyolk formation, only this category of follicles was investigated ultrastructurally.
Yolk
The observations made by fluorescence microscopy were confirmed. After 0.7-1 ml TB, yolk spheres were formed with a smaller diameter and containing few, large subdroplets; some subdroplets having a signet ring form, as can be observed in the disc region of controls ( fig 5) . The discrete fluorescent masses clearly correspond to the electron-dense subdroplet structures.
The surface of the oocyte At the surface of TB-marked follicles (1 ml and 0.7 ml) we found very few and smaller coated vesicles when compared to the controls, where numerous coated vesicles in the 250-300 nm range were present (fig 6) .
Vitelline membrane
The vitelline membrane after TB administration (1 and 0.7 ml) is thicker than in the controls and its components present a swollen appearance (compare figs 6a and b).
Granulosa
In the basal spaces of the granulosa layer of F 1 , F 2 and F 3 follicles over the non-disc region we found clumps of electron-dense material (fig 6a) , as have been described in the disc region in physiological conditions at all stages and in the non-disc region of mature follicles (Perry et al, 1978c) .
These authors interpreted the accumulation of electron-dense material as resulting from the reduced rate of yolk uptake which is typical for the germinal disc region (Callebaut, 1974) . In the experiments with 0.3 ml TB the above-mentioned alterations were not noted. (Korfsmeier, 1966 By combining fluorescence microscopy and electron microscopy we could specify that the morphology of this aberrant yolk formation is similar to the type of yolk found in the germinal disc region as described by Bakst and Howarth (1977) . It was shown by autoradiography that vitellogenesis is physiologically inhibited in the germinal disc region (Callebaut, 1974 The mechanism by which TB interferes with endocytotic processes has been the subject of considerable speculation. Lloyd et al showed that TB inhibits lysosomal enzymes in vitro and postulated that the wellknown teratogenic, carcinogenic and trypanocidal activities are related to this enzyme inhibition (Lloyd et al, 1968) . Anderson and Telfer proposed that in the moth Hyalophora cecropia TB binds to a follicle cell product necessary for induction of pinocytosis by the oocyte (Anderson and Telfer, 1970 
DISCUSSION

